The facile removal of the ethylenethioacetal and -ketal protecting group. The reaction of chloramine-T with 1,3-dithiolanes. by Huurdeman, W. F. J. et al.
Tetrahedron Letters No. 37, PP~ 3449 - 3452, 1971. Pergamon Press. Printed in Great Britain. 
THE FACILE REMOVAL OF THE EXHYLENETHIOACEl'AL AND -KETAL FTKYTECTING GROUP. 
THE REACTION OF CHLORAMINE-T WITH 1.3-DITHIOLANES. 
W.F.J. Huurdeman and Hans Wynberg, 
Department of Organic Chemistry, The University, 
Zernikelaan, Groningen, The Netherlands. 
David W. Emerson, 
The University of Michigan, Dearborn Campus, 
Dearborn, Michigan 48128, U.S.A. 
(Received in UK 24 May 1971; accepted in UK for publication 26 May 1971) 
The discovery of a facile reaction between sodium N-chloro-p-toluenesulphonamide 
(Chloramine-T) and 1,3-oxathiolanes which affords the corresponding aldehydes and ketones in good 
to excellent yields' prompted us to explore the reaction of Chloramine-T with 1,3-dithiolanes 
(ethylenethioketals). The importance of the ethylenethioketal carbonlyl protecting group is well 
established2'3 and the dithiolanes can be prepared from carbonyl compounds in excellent yields. 
3 
Reomval of cyclic thioketal protecting groups to regenerate aldehydes and ketons is usually 
performed by one of two types of methods: in one, related to a method used for open chain 
analogues, a heavy metal salt (Hg*' or Ag 
I 
) is used in a hydrolytic medium 
4 
; in the other, 
oxidation of the sulfur is followed by basic cleavage of the resulting disulfone. 5 Other methods 
for removing the ethylene thioketal protecting group are therefore of interest. 
We have found that a variety of 1,3-dithiolanes react smoothly with Chloramine-T in a 
aqueous methanol and/or ethanol to give the corresponding carbonyl compounds in good to 
excellent yields (Table). For example, Chloramine-T in 80% methanol was added to a stirred 
suspension of spiro[l,3-dithiole-2,9'-fluorenel in 2:l vol methanol/ethanol, water was added, 
the reaction mixture was extracted with ether, the ether extract was extracted with 2N sodium 
hydroxide after which the ether solution was dried and the ether was evaporated. 
3449 
3450 lb. 37 
Chromatography of the residue was effected with alumina (acid, activity I) and benzene and the 












Under similar conditions, cholestane-3-one was obtained from spiro[l,J-dithiole-2,j'-cholestane] 
in 75% yield. 
The composition of the residue from this reaction is complex. Optimum yields of the 
carbonyl compounds are obtained by using as little as two moles of Chloramine-T per mole of 
dithiolane but the workup is less troublesome when 4 moles of Chloramine-T are used. By analogy 
with known reactions of Chloramine-T with organosulfur compounds it would be expected that the 
residue contains a mixture of polysulfides6 and p-toluenesulfonimidosulfine-p-toluenesulfonyl- 
imines. 7 A working mechanistic hypothesis for the steps leading to the formation of the carbonyl 
compound has already been advanced.' Work is continuing on this potentially useful reaction. 
One of us (D.W. E.) wishes to thank the Regents of the University of Michigan for 
granting a sabbatical leave for (1970-71) and The Department of Organic Chemistry, The University, 
Groningen for use of its facilities during the period of leave. 
References 
1. D.W. Emerson and H. Wynberg, Tetrahedron Letters, 1971, 0000. 
2. L.F. Fieser and M. Fieser, Steroids, Reinhold, New York 1959, pp. 307-310. 
3. (a) H. Fasbender, g., $2, 460 (1887). 
(b) H. Hauptmann, J. Am. Chem. Sac., 62, 562 (1949). 
(c) J.W. Ralls, R.M. Dodson, and B. Riegel, ibid., 71, 3320 (1949). 
(d) E.E. Reid and A. Jelinek, J. Org. Chem., 12, 448 (1950). 
(e) L.F. Fieser, J. Am. Chem. Sot., I$, 1945 (1954). 
4. (a) M.L. Wolfrom, ibid., & 2188 (1929). 
(b) D.J. Cram and M. Cordon, ibid., 17=, 1810 (1955). 
No. 37 3451 
(c) E.P. Adams, F.P. Doyle, D.L. Hatt, D.O. Holland, J. Chem. Sot. 1960, 2649. 
(d) E.J. Corey and R.B. Mitra, J. Am. Chem. Sot., $2, 2938 (1962). 
(e) D. Seebach, B.W. Erickson, and G. Singh, J. Org. Chem., 21, 4303 (1966). 
(f) G.P. Pollini, A. Barco, M. Anastasia, G. Traverso, Farmaco, Ed. Sci., g?, 405 (1968). 
(g) J.A. Marshall and H. Roebke, Tetrahedron Letters, 1970, 1555. 
(h) E.J. Corey and D. Crouse, J. Org. Chem., 22, 298 (1968). 
(i) D. Seebach, Synthesis !, 17 (1969). 
(j) E. Vedejs and P.L. Fuchs, J. Org. Chem., 24, 366 (1971). 
5. S.J. Dawn and R.L. Clark, Tetrahedron Letters, 1967, 165. 
6. G. Bullmer and F.G. Mann, J. Chem. Sot., 1945, 666. 
7. S.G. Clarke, J. Kenyon and H. Phillips, ibid., 1930, 1225. 
8. H. de Vries, Ph.D. Dissertation, Groningen (1951). 
T
a
b
l
e
 
P
r
e
p
a
r
a
t
i
o
n
 
o
f
 
d
i
t
h
i
o
l
a
n
e
s
 
a
n
d
 
t
h
e
i
r
 
r
e
a
c
t
i
o
n
 
w
i
t
h
 
C
h
l
o
r
a
m
i
n
e
-
T
 
D
i
t
h
i
o
l
a
n
e
s
 
"
,
x
1
1
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
p
r
o
p
e
r
t
i
e
s
 
R
e
a
c
t
i
o
n
 
w
i
t
h
 
C
h
l
o
r
a
m
i
n
e
-
T
 
A
l
d
e
h
y
d
e
 
o
r
 
k
e
t
o
n
e
 
E
t
h
y
l
 
m
e
t
h
y
l
 
C
y
c
l
o
p
e
n
t
a
n
o
n
e
 
C
y
c
l
o
h
e
x
a
n
o
n
e
 
C
y
c
l
o
h
e
x
a
n
o
n
e
 
B
e
n
z
a
l
d
e
h
y
d
e
 
A
c
e
t
o
p
h
e
n
o
n
e
 
S
y
n
t
h
e
t
i
c
 
b
p
 
(
T
o
r
r
)
 
M
o
l
e
s
 
C
h
l
o
r
a
m
i
n
e
-
T
 
m
e
t
h
o
d
,
 
R
e
f
.
 
C
m
p
l
,
'
C
 
y
i
e
l
d
,
 
$
 
r
e
f
 
R
e
a
c
t
i
o
n
 
Y
i
e
l
d
 
M
o
l
e
s
 
D
i
t
h
i
o
l
a
n
e
 
m
e
d
i
u
m
 
R
R
'
c
=
o
 
3
e
 
38
 
(1
) 
90
,5
 
3d
 
2
 
9
C
$
 
M
e
O
H
 
9
8
s
a
 
3e
 
65
 
(0
.8
) 
87
95
 
3d
 
3 
9
0
%
 
M
e
O
H
 
81
sb
 
3
e
 
76
 
(1
) 
94
95
 
3d
 
2
 
9
0
$
 
M
e
O
H
 
9
5
4
$
 
3
d
 
1
 
9
0
$
 
E
t
O
H
 
46
sa
 
3
e
 
1
2
4
 
(
1
)
 
88
 
3a
 
2
 
9
C
$
 
M
e
O
H
 
l
O
O
@
 
3
e
 
9
8
 
(0
.3
) 
89
 
3d
 
2
 
9
%
 
M
e
O
H
 
85
.5
8 
A
c
e
t
o
p
h
e
n
o
n
e
 
F
l
u
o
r
e
n
o
n
e
 
C
h
o
l
e
s
t
a
n
e
-
3
-
o
n
e
d
 
3
e
 
3
a
 
2.
5 
9O
j%
 M
e
O
H
 
77
.5
%
b 
[
1
2
2
-
1
2
3
1
 
8
0
 
3
d
 
4
 
9
0
$
 
M
e
O
H
/
E
t
O
H
 
8
6
$
 
[
1
4
4
-
1
4
4
,
5
]
 
9
6
 
8
,
 
3
e
 
4
 
9
C
$
 
M
e
O
H
 
7
5
#
 
a
)
 
Y
i
e
l
d
 
a
n
d
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
b
y
 
G
L
C
 
a
n
a
l
y
s
i
s
 
b
a
s
i
s
 
d
i
t
h
i
o
l
a
n
e
 
b
)
 
Y
i
e
l
d
 
a
n
d
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
b
a
s
e
d
 
o
n
 
t
h
e
 
i
s
o
l
a
t
e
d
 
s
e
m
i
c
a
r
b
a
z
o
n
e
s
 
c
)
 
Y
i
e
l
d
 
a
n
d
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
b
a
s
e
d
 
o
n
 
t
h
e
 
i
s
o
l
a
t
e
d
 
p
u
r
e
 
k
e
t
o
n
e
s
 
d
)
 
K
i
n
d
l
y
 
p
r
e
p
a
r
e
d
 
b
y
 
H
.
 
d
e
 
V
r
i
e
s
.
 
3 . Y
 
